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Which types of inventions are kept secret?

What is disclosed through patents?

Is too much trade secrecy bad for welfare?

Is too much protection of trade secrets bad for

welfare?
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UNITED STATES PATENT OFFICE. 
MATTFIIAS KELLER, OF PHILADELPHIA, PENNSYLVANIA. 

IVIACHINE FOR, CUTTING THE FRONTS AND BACKS OF WIOLINS. 

Specification of Letters Patent No. 13,878, dated December 4, 1855. 

To all whom it may concern. 
Beit known that I, MATTHIAs KELLER, of 

the city of Philadelphia and State of Penn 
sylvania, have invented a new and Improved 
Machine for Forming the Backs and Fronts 
of Violins; and I do hereby declare that 
the following is a full, clear, and exact de 
scription of the same, reference being had 
to the accompanying drawing and to the 
letters of reference marked thereon. 
My invention relates to machinery for 

forming any number of exactly similar 
backs and fronts of violins from one pat 
tern, and consists in attaching the Wood to 
be operated upon to the top of a table which 
is allowed to slide in one direction on an 
other table, the latter being arranged to 
slide in a contrary direction on a base plate. 
On the upper one of these tables I erect 
two columns which support a third table, 
and on the top of the latter is secured the 
pattern, so that on the first or second table 
being moved in one direction or the other 
the third table with the pattern has an ex 
actly similar motion imparted to it. The 
pattern on being thus traversed backward 
and forward acts upon a caster at the end 
of a lever so as to raise and lower the same 
accordingly as the curved surface of the 
pattern acts upon it. This communicates 
a similar motion to a second lever which 
again imparts a corresponding motion to 
a revolving upright shaft having a cutter 
on its end, which operates upon the Wood on 
the above mentioned tables in such a man 
ner that as the latter are slid backward 
and forward with the pattern, the cutter 
shaves from the Wood the exact amount re 
quired and leaves a surface of exactly simi 
lar form to the pattern, thus rapidly form 
ing one side of the back or front of a violin. 
My invention further consists in adapt 

ing a supplementary lever and rod to the 
above mentioned levers so that the cutter 
will act on the wood below so as to cut the 
concave side of the front or back of a vio 
lin without changing or in any way dis 
turbing the pattern. 
supplementary lever hereafter more fully 
referred to enables me to cut the concave 
side so as to leave the wood thicker in the 
middle than around the edges of the backs 
or fronts of violins, which is an indispens 
able requisite in all such instruments, and 
by depending upon One side of the pattern 
only as a guide for cutting both sides of the 

This arrangement of . 

back or front I cause one side to be exactly 
uniform with the other, and the thickness to 
taper with a precision not to be attained by 
the usual process of manufacturing backs 
and fronts of violins by manual labor. 
In order to enable others skilled in the 

art to make and use my invention I will 
now proceed to describe its construction 
and operation. 
On reference to the drawing which forms 

a part of this specification, Figure 1 is a 
front elevation of my improved machine 
for forming the backs and fronts of violins, 
with the levers arranged for shaping the 
convex sides of the same. Fig. 2 is a side 
view of the same with the tables shown in 
section. Fig. 3 is a side view of part of 
my machine showing the levers as changed 
and adapted for cutting the concave sides 
of backs or fronts of violins. 
The same letters of reference allude to 
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similar parts throughout the several views. 
A is the base of the machine which may 

be attached to a bench in any convenient 
manner. On this base are the V shaped 
projections a planed to fit accurately the 
similarly shaped grooves under the table 
B, the latter has also V shaped projections 
b fitting the grooves of the upper table C. 
On this is secured the piece of wood out 
of which it is desired to form the front, or 
back of the violin. It will be observed that 
the W shaped projections b are arranged at 
direct right angles to those on the base plate, 
allowing the lower table B to be moved in 
One direction and the upper table in the 
opposite direction after the manner of an 
ordinary slide-rest for lathes. To the base 
A is secured the standard or frame E hav 
ing two projections e the ends of which form 
the bearings for the vertical spindle F. Be 
tween the two collars f, f, on the latter is 
the hoop, 9, attached by means of set screws 
to the forked end of the lever G in such a 
manner that on moving the said lever the 
spindle F may be raised or lowered with 
out interrupting its revolutions. The lower 
end of the vertical spindle is furnished with 
a socket h, into which may be adjusted and 
secured by means of a screw the cutter i 
of the form required. Above the collars 
f, f, the spindle F has a grooved pulley H. 
around which passes the cord from a driv 
ing wheel situated in any suitable contigu 
ous position. The lever G has its fulcrum 
on a pin in the standard E and has a pro 
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Patented Feb. 12, 1924. 

UNITED STATES 
1483,733 

PATENT OFFICE. 
LOUIS KOZELEK, OF SCHENECTADY, NEW YORK. 

PROCESS OF TREATING WOOD FOR THE MANUFACTURE of MUSICAL INSTRUMENTs. 
No Drawing. 

To all whom it may concern. 
Beit known that I, Lou Is KozELEK, a 

citizen of the United States of America, re 
siding at Schenectady, in the county of 
Schenectady and State of New York, have 
invented certain new, and useful Improve 
ments in Processes of Treating Wood for 
the Manufacture of Musical Instruments, 
of which the following is a specification. 
This invention relates to certain new and 

useful improvements in the process of treat 
ing wood for the manufacture of musical 
instruments, and has for its primary object 
the special treatment of wood to produce im 
proved tonal effects. M 
Another object of the invention embodies 

in the treatment of wood for the above pur 
pose, the idea of submitting the wood to an 
extremely high degree of heat to remove all 
moisture and gases from the wood and sub 
stantially carbonize the same. 
A further object of the invention includes 

the coating of the dried wood with a heavy 
coat of varnish and again heating the same 
to cause a thorough permeation of the wood 
by the varnish to develop the resonant quali 
ties thereof, and finally rubbing the wood 
with oil or grease to produce a polished 
finish and to protect the wood from moisture 
or the like. 
With the above general objects in view, 

and others that will appear as the nature of 
the invention is better understood, the proc 
ess embodies the novel treatment of wood to 
especially adapt the same for the manufac 
ture of musical instruments, more particu 
larly of the violin or stringed type. 
The invention actually reduced to prac 

tice, consists of subjecting the wood to a dry 
heat until the same attains a yellowish 
color. It is preferable to employ wood that 
has not been cut for more than one year, 
pine and spruce being found especially de 
sirable for the purpose intended. The wood 
may be heated when in a rough state, or cut 
or carved into the proper shape or design 
prior to heating. 
In heating the wood, in the initial treat 

ment thereof, a furnace or other heating 
unit may be EE the temperature 
thereof being regulated relative to the char 
acter of wood being treated. If a soft wood 
is used in the upper deck such as pine spruce 
or red cedar the temperature ranges from 
450° to 500 F., and is so maintained for at 
least twenty-four hours, E. in the case of 

high polish or luster and partiall 

Application filed July 5, 1922. Serial No. 572,799. 

a harder wood for the lower deck, such as 
hard maple, the temperature will be in 
creased from 500 to 550 F. for the same 
period of time. The wood being so treated, 
has all moisture and volatile substances re 
moved therefrom, rendering the wood highly 
brittle and changing the color thereof to a 
a rich golden yellow. In this state, the 
Wood is practically carbonized and is abso 
lutely free of all moisture and glue that 
would otherwise cling between the fibres. 
thereof. 
When so treated, the wood is allowed to 

cool gradually to prevent cracking and 
warping, the entire mass of heat radiating 
therefrom. In the next step of the process, 
the Wood is heavily coated with varnish and 
again Subjected to heat (considerably less 
than at first treatment) to cause the varnish 
Substantially to permeate the wood, and 
produce therein a highly resonant character 
istic particularly desirable in the manufac 
ture of stringed instruments. The degree of 
temperature attained is controlled by the 
weight of the wood, only sufficient heat be 
ingrequired to cause a thorough saturation 
or filling of the wood with the varnish. 
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In the final treatment of the wood, a felt 
or other soft cloth is used in applying grease 
to the surface thereof. The grease employed 
is derived from 
baked or roasted and by actual test, this 
grease has been found preferable for this 
purpose, the grease being vigorously rubbed 
over the surface of the wood to produce a 

trating the surface thereof to render the wood 
substantially waterproof and insure the 
tone producing resonant characteristics 
thereof. In lieu of grease it has also been 
found practicable to use the grease from hog 
fat, as the same possesses unusual penetrat 
ing qualities and produces a substantially 
waterproof product. 
Wood treated in the above manner has 

pigs’ feet that have been . 

pene 
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been found especially desirable in the con 
struction of musical instruments of the viol type, and more particularly violins, the tone 
sustaining quality and the resonant charac 
teristic being materially enhanced. 
The steps in the heat treatment of the 

wood as outlined herein, are what are be 
lieved to be preferable, as well as the range 
of temperature, but it is understood that the 
scope of the invention is only limited as re 
cited in the process claimed, 
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Why? What? How? Disclosure Welfare So What?

Patents

n Federal statute (U.S.)

n Only what is patentable

n Exclusive rights

n 20 years from date of filing

n Protects against

unlicensed use

n Disclosure

Trade secrets

n Traditionally state law (U.S.)

n Anything of potential value

n No exclusivity

n Potentially indefinite

n Protects against

misappropriation

n Secrecy
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Why? What? How? Disclosure Welfare So What?

What is a Trade Secret? Legal Protection?

n Any information a firm produces or collects and keeps to itself
– Your secret BBQ sauce
– Customer list
– Edison’s “10,000 ways that won’t work”
– Specification of a machine or a production process

n Aspects of legal protection:
– Is actual or intended use a requirement for trade secrets protection?
– Is there a punitive damages multiplier?
– . . .

Protection stemming from trade secrets (τ ∈ [0,1]) is
weaker than from patents (=1)
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Why? What? How? Disclosure Welfare So What?

The Trade-Off: Stronger Protection of Trade Secrets . . .

higher ex-ante R&D incentives
with more potential for follow-on innovation

vs.
less disclosure of (non-self disclosing) inventions
and larger deadweight loss (from trade secrets)

6



Why? What? How? Disclosure Welfare So What?

Three-Stage R&D Model

Stage 1: Ex ante R&D decision

n Weigh cost of R&D of potentialinvention against expected payoff
→ realized inventions

Stage 2: Disclosure/patent or secrecy?

n Can I enforce the patent?
n Can I “enforce” secrecy?

Stage 3: Follow-on Innovation

n Probability of follow-on innovation
– How strong are barriers to access?
– How much of the invention is visible?

Do you see?
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Why? What? How? Disclosure Welfare So What?

Visibility: Vital for Patent Monitoring— Fatal for Secrecy

“A patent claim whose infringement is very hard to
discover is a claim with low or no value.” (Goldstein 2013)

n Strandburg (2004): “Self-disclosing inventions”
n Visibility difficult to measure, but:

processes on average less visible than products

8



Why? What? How? Disclosure Welfare So What?

Approach

n Step 1: Does stronger trade secrets protection affect what is disclosed?
– Reduced form estimates: less disclosure of less visible inventions
– Data: U.S. utility patents (process or product) and trade secrets protectionindex (Png 2017)

n Step 2: How does reduction of disclosure affect follow-on innovation
and overall value?
– Calibrate a 3-stage cumulative innovation model and vary level of trade
secrets protection

– Simple: visibility of potential inventions is uniformly distributed
n Step 3: Develop a structural model
1. Using size of causal effect from Step 1: estimate distributions (types and
type-specific visibilities) of realized inventions

2. For given R&D costs, recover distributions of potential inventions

9
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Why? What? How? Disclosure Welfare So What?

Trade Secrets Protection: Uniform Trade Secrets Act

n Exogenous variation in trade secrets protection through UTSA
– Published by Nat’l Conference of Commissions on Uniform State Laws
– States voluntarily adopt template to change from common law to UTSA

n Harmonize and clarify state trade secrets laws:
– definition (information in use?)
– misappropriation
– remedies (e.g., damages multiplier)

n Examples: Virginia dropped use requirement and increased punitive
damages multiplier from 0.5 to 2

n Trade secrets protection index by Png (2017):
– Measures U.S. state-year level strength of trade secrets protection with
changes around state-wise adoption

10



Step 1:

Does stronger trade secrets protection

affect what is disclosed?

Theoretical prediction:
The share of process patents is decreasing astrade secrets protection increases



Why? What? How? Disclosure Welfare So What?

Empirical Strategy

n We exploit the staggered
adoption of the UTSA in a
diff-in-diff setting

n Dependent variable:
patent type (process or product)

n Independent variable of interest:
trade secrets protection index
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Why? What? How? Disclosure Welfare So What?

[I] Stronger TS→ Less Disclosure of What’s Likely Hidden

Dep. variable: =1 if process patent (1) (2) (3) (4) (5)
Trade secrets protection -0.018*** -0.021*** -0.026*** -0.026*** -0.018***

(0.006) (0.006) (0.007) (0.007) (0.006)
Patent complexity controls N Y N Y Y
Patent value controls N N Y Y Y
State FE, year FE Y Y Y Y N
USPC Mainclass FE Y Y Y Y N
State/Year × USPC Mainclass FE N N N N Y
Observations 1,451,307 1,451,307 894,956 894,956 892,296R2 0.297 0.342 0.288 0.335 0.357

n UTSA leads tomean decrease of 2.2% (Col. (4) and 1.5% (Col. (5)) of the
probability that a patent is a process patent
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Why? What? How? Disclosure Welfare So What?

Timing of the Effect
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n No obvious pre-trends in
probability that patent
includes a process

n Coefficients suggest an
immediate and lasting
negative effect of the
UTSA
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[I] Applicant Size and Technology Type

Applicant size Technology type
(1) (2) (3) (4)

Trade Secrets Protection
. . . × Individual -0.047*** -0.034***
. . . × Small firm -0.021** -0.006
. . . × Large firm -0.013 -0.011*
. . . × Discrete technology -0.064*** -0.038***
. . . × Complex technology -0.008 -0.007
State FE, Year FE Yes No Yes No
USPC Mainclass FE Yes No Yes No
State/Year × USPC Mainclass FE No Yes No Yes
R2 0.336 0.358 0.334 0.356
Observations 894,956 892,296 855,654 852,923
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Robustness

Instrument for UTSA
using other uniform

laws

Patent application
date as decision

timing

Patent family head
(parent patent)

Placebo tests
(adoption t years

earlier)

First applicant
location

Single applicant

State-specific time
trends

No software patents

Alternative process
patents (first claim,

majority)
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Step 2:

How does reduction of disclosure of what is less visible affect

follow-on innovation and overall value?

Model calibration with uniformly distributed visibilities
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[II] No R&D Costs: Negative Effect
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n Stronger protection has a negative effect on welfare
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[II] No R&D Costs: Negative Effect
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n Less follow-on innovation (dashed) because less is disclosed
n Ex ante incentives are ineffective – only a negative DWL-effect (solid)
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[II] Higher R&D Costs: Maybe Positive Effect
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n Stronger protection can have a positive overall welfare effect
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[II] Higher R&D Costs: Maybe Positive Effect

Trade Secrets Protection
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n Negative effect on follow-on innovation prevails (dashed)
n Ex ante incentives more than offset the negative DWL-effects (solid)
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[II] Optimal Protection Increases as R&D Costs Increase

R&D Costs (as Share of Gross Value)
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n Optimal trade secrets protection depends on costs of R&D
n Trade secrets protection should be stronger for higher costs
n Rationalizes, e.g., (non-UTSA) trade secrets protection in N.Y.
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[III] Lower Optimal Protection With High-Value Follow-On
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[III] Lower Optimal Protection With High-Value Follow-On

Relative Weight of Follow−On Innovation
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Step 3:

Patent types (process or product) as vehicles to proxy visibility:

How do the welfare effects differ for different invention types?

Structural model to recover type-specific distributions for visibilities
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[IV] Stronger Results for Processes – In Both Directions

n Low costs: Trade secrets protection is more damaging in process
intensive industries
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[IV] Stronger Results for Processes – In Both Directions

n High costs: Trade secrets protection is more value-enhancing in process
intensive industries
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[IV] Stronger Results for Processes – In Both Directions

n Effect of trade secrets protection more pronounced for processes than
for products (here: medium costs)
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Summary

n Visibility matters for patenting-vs-secrecy
n Trade secrets matter for patenting-vs-secrecy
⇒ both matter for disclosure and follow-on innovation

n add costs⇒ non-trivial effect of trade secrets on welfare

Bad for welfare? Depends on R&D costs!
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Does It Matter?

n Secrecy is an important tool in an IP manager’s toolkit
n Numerous surveys find that secrecy is at the top of the list
of means of IP protection; patents rank 3rd/4th

n Understudied problem (data!) but timely and relevant
– U.S.: Defend Trade Secrets Act of 2016
– EU: Trade Secrets Directive 2016/943

n We need more research on secrecy and trade secrets
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Thank you!

Find the paper

n through the internet search engine of your choice
n on our websites
n at https://ssrn.com/abstract=3393510

b.ganglmair@gmail.com | 7 @ganglmair
i.reimers@neu.edu | 7 @ReimersImke

https://ssrn.com/abstract=3393510
https://twitter.com/ganglmair
https://twitter.com/ReimersImke
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